Carboxylic acids have clearly been absent from the quantitative structure-property relationship literature. The studies of the quantitative structure-property relationships (QSPR) involve various chemometric methods in which the physico-chemical behavior of a compound is correlated with its structure represented by the structural indices. For example, QSPR methods are applied for the prediction of octanol-water partition coefficient of an organic compound. In this study, the relationship between the octanol/water coefficient partition and molecular descriptors was investigated. Also, the multiple linear-regression method based on QSPR methodology was applied to predict the Log P of saturated mono-carboxylic acids C 1 -C 22 . On the other hand, the relation [ Log P = -0.426 ( Platt ) + 0.190 ( V/ A°3 ) -0.155 ( Max.P.A/ A°2 ) -1.914 ( X ) -1.576 ; N = 22, R 2 = 0.995 , F = 917.005, DW=1.391] was generated for selected mono-carboxylic acids. The results of study indicated that the Platt, Randic, Volume and Maximum-Projection-Area descriptors have an important role in predicting the octanol/water coefficient partition of saturated monocarboxylic acids (C 1 -C 22 ).
INTRODUCTION
Carboxylic acids are pervasive in nature. They are frequently used to generate polymers, pharmaceuticals, solvents, esters and polyesters. Monocarboxylic acids are organic compounds that contain a carboxyl group. The combination of hydroxyl and carbonyl group form the functional group carboxyl. Carbonyl group of carboxylic acids is considerably different from its aldehydes or ketones sibling. However, when the hydroxyl group of a carboxylic acid is compared with that of alcohols or phenols, the same result can be achieved.
Carboxylic acids are polar molecules. Although 1-5 carbon carboxylic acids are soluble in water, the higher carbon carboxylic acids due to the increasing hydrophobic nature of the alkyl chain are rather soluble in less-polar solvents such as ethers and alcohols [1] [2] [3] .
Log P (o/w) is considered as an essential property in new or problematic chemicals studies. It is mainly expressed as the n-octanol/water partition coefficient Log P(o/w) regarding the hydrophobicity of the compound. In recent years, it is known that the octanol/water partition coefficient has become a key parameter in the environmental science of organic compounds research. It should be noted that since the human body is made from water and lipids, therefore, Octanol/water partition coefficient is very important factor in biological, toxicological and environmental area [4] [5] [6] . As you know, the experimental methods of Log P, e. g. shake flask, reversed phase thin layer chromatography and high performance liquid chromatography (HPLC) are not always available. On the other hand, although there are many various software to calculate Log P of chemical compounds, almost all programs did not open the scheme and factors. Therefore, it seems that the use of statistic computational methods is essential.
Quantitative structure-activity relationships (QSAR) and quantitative structure-property relationships (QSPR) involve the statistical methods by which biological activities or physicochemical properties are related with structural elements [7] [8] [9] [10] [11] . We have used the multiple linear regression (MLR) technique for obtaining an appropriate QSPR model. Multiple linear regression (MLR) technique which is based on the least-squares procedures are very often used to estimate the coefficients involved in the model equation [12] [13] [14] [15] [16] . In the present research, we propose QSPR model to predict Log P of saturated monocarboxylic acids by describing the chemical structure with the aid of molecular descriptors. Molecular descriptors such as topological indices, geometric indices, etc. are numerical representations of the chemical structure computed on the basis of the molecular graph [17] [18] . The values of the experimental Log P of saturated monocarboxylic acids are often scarce, and hence, molecular descriptors provide powerful tools for modeling and extrapolating experimental data.
MATERIALS AND METHODS
In this study, First, the structure and the values of experimental Log P of 22 different types of saturated carboxylic acids ( C 1 -C 22 ) for 22 compounds of mentioned training set were taken from book and web book [30] . Thirdly, the relationship between experimental Log P with 14 different types of descriptors for mentioned saturated carboxylic acids using excel software was investigated and relevant equations were extracted. Fourth, the Log P estimation of used carboxylic acids was performed using SPSS software version 16 with multiple linear regression method and backward procedure. According to the key determining factors of this method, e. g. correlation coefficient (R), square correlation coefficient
), Fisher statistics (F), Durbin Watson (DW),…. the best topological indices were determined to predict Log P of used molecules.
RESULTS AND DISCUSSION
The values of experimental Log P of 22 different types of saturated monocarboxylic acids ( C 1 -C 22 ) were shown in Table 1 .
The values of topological and geometric indices of all the mentioned compounds used were taken from the book and web book [24] . The relationship between experimental Log P and 14 different types of descriptors for saturated monocarboxylic acids mentioned was investigated using Excel software. ( see equations 1-14) According to equations (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) and their square correlation coefficients (R 2 ), it can be found that there is a significant linear correlation between Log P and some descriptors of this class of carboxylic acids. The following rank can be shown among Log P and descriptors:
Max.P.A > Volume > Randic > Deriding Energy > Harary > Min.Z.L > Platt. In equations (3, 5, 6, 7, 8, 11, 14) , it can be seen that there is not a strong linear relationship between Max.Z.L, W, Min.P.A, Sz, WW, J, WP indices with Log P. In the next step, a multiple linear regression using seven independent variables and Log P as a dependent variable was made.
Whether or not the regression model explains a statistically significant proportion of data was ascertained through the ANOVA Table of output based on the MLR model in terms of the relationship between coefficient partition and effective molecular indices. Then, different models were examined and the best model was defined using correlation coefficient (Pearson's r) and Fisher's coefficient and the associated significance values (Table. 2). The significance is a coefficient which has been used in the statistical method. The more the significance level equal to zero, the lowest the significance level and the more meaningful the linear model will be. Therefore, a smaller significance level lead to a higher Fisher coefficient. As you know if the standard deviation of a set of data is close to zero, it indicates that the data have low dispersion and are close to the average, therefore, the values of standard deviation: 0.22015 in model 4 will be acceptable. One of the methods to examin autocorrelation in the residuals from a statistical regression analysis is Durbin Watson (DW) statistic. The statistical coefficient of Durbin Watson test is limited between 0 and 4. The value of statistical coefficient equal to 1.391 in this statistical analysis indicates there is no caution using the proposed models. Finally, model 4, with balance between the highest the correlation coefficient ( R=0.998 ), the square correlation coefficient ( R 2 =0.995 ), the adjust square correlation coefficient (R This equation has four common descriptors: Platt index, V/ A°3, Max.P.A/ A°2 and X index with high calibration statistics and prediction power. The predicted Log P of this equation is shown in Table 3 . It is worth mentioning that there are many partial differences between the experimental and predicted Log P of the model. The residuals of Log P are depicted in Table 3 . This table also indicates how the model is reliable in any one of the molecules. Figure 1 shows the strong linear correlation between the experimental and the predicted Log P values obtained using equation 15.
Fig.1. The diagram of the Experimental Log P versus the Predicted Log P
Comparison between the experimental and the perdicted Log P values by MLR model indicate that the equation 15 might be used successfully to predict the Log P of studied carboxylic acids ( see figure . 2).
Fig. 2. Comparison between the experimental and perdicted Log P
The residual values show a fairly random pattern (see Figure 3) . This random pattern indicates that a linear model provides a decent fit to the data, therefore, the result is very satisfactory. 
CONCLUSION
In present work, least square as a linear regression modeling method was used to construct a relation between coefficient partition of saturated monocarboxylic acids and their topological and geometric descriptors. The obtained results demonstrated that there are strong relationships between some molecular descriptors of this class carboxylic acids. According to the result, it can be seen that there is good correlation between the Log P discussed in this report with values of the Platt, V/A°3, Max.P.A/A°2 and X indices of mentioned molecules. The results of experimental for used molecules were compared with the results of multiple linear regression calculations and was represented that Platt, Randic topological indices and Volume, Maximum Projection Area are the best descriptors for predicting the values of Log P of saturated monocarboxylic acids. According to the literature search, to the best of our knowledge this is the first report on saturated monocarboxilic acids which their Log P in contrast to mentioned descriptors is prediced by SPSS software and linear multiple regression model.
